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v 0 MIT I N G of PRE G N A If C Y 
EMPHASIS UPON HYPEREMESIS GRAVIDARUK 
Mary L. Swayze. 
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INTRODUCTION 
Fortunately, in the great majority of oases, gestation pursues 
a physiologioal oourse. However, there is no condition in whioh the 
borderline between health and disease is less sharply marked, since 
a very slight irregularity often suffioles to convert a physiolog-
ioal and normal case into a pathological and abnormal state. 
Quoting McGoogan (48) the toxemias of pregnancy may be defined 
as a group of disorders assooiated with pregnanoy whioh have a num-
ber of varied manifestations with an etiology as yet hidden from 
our present knowledge. 
Stander ( 59) suggests the following praotioal and useful olass-
ifioation of the toxemias of pregnanoy. 
1. Vomiting of pregnanoy 
2. Low reserve kidney 
3. Nephritis oomplioating pregnanoy 
4. Pre-eolampsia 
5. Eolampsia 
6. Aoute yellow atrophy of the liver 
I have ohosen then in brief, to review the gradual development 
in a partioular oondition found in the field of toxemias of pregnanoy, 
namely that of excessive Tomiting of pregnancy. Numerous etiologioal 
faotors have been advanced to aooount for this well known oondition, 
but the problem has not been solved and treatment remains largely empir-
ical. The symptom~tology in the individual CB.se appears to be the ohief 
determining factor in the treatment of the more severe forms, but a 
large proportion of the investigators rely upon a more or less uniform 
routine in the handling of the minor manifestations. Obviously. be-
oause of the doubt as well as the danger which surrounds the condition 
->~ 
the aim in every case of pregnaney should be in the direction of pre-
vention. 
HISTORY 
The task~~)of writing a historical introduotion to this subjeot 
is lightened by the usual procedure adopted by the most medical writers 
of going back to the fathers of all things medical. Hippoorates and 
Galen for the necessary Qeginnings. In their treatises as they haTe 
'come down to us, we find numerous though rather confused referenoes to 
the diseases recognized today as the toxemias of pregnauoy. Suoh irre,. 
ularitie.s in the normal oourse of gestation as manifested by constitut-
ional~ '4isturbances were usually attributed. to retention of various 
"humours" and while distinct referenoe was made both to excessive vom-
iting and oonvulsive seizures there are no specifio explanations offer-
ed as to their cause;" nor definite reoommendation for their treatment. 
It is generally st4d that Soranus of Ephesus~)observed:thedis­
ease in the year 20 A.D.. Oocasional referances are found in the Itali-
an medioal works of the Middle Ages, but it is not until the latter 
part of the 17th century that Maurieeau (~)presents certain definite 
notions of these disorders. He attributes intractable vomiting to the 
cessation of menstruation which eaused'corrupt humours' cleaving to the 
insides of the stomach, whioh being impossible to be evacuated by so 
many preoeding vomitings beoause they adhere so fast. must be pur,ed 
away by stool: to effeot whioh they need a dissolveat which mAybe a 
gentle purge ••• In perturbations and dejee-tions of the belly, and in 
spontaneous vomitings. if the matter be purged away the patient finds 
,-.. 
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ease and comfort, if not, the oontrary ••• Burton in his essay t~owards 
a New System of Midwifery , London 1751, in the part devoted to the dis-
eases of the pregnant woman states, "These vomitings seem to be oooa8-
ioned by various oauses whioh require different methods of relieving them. 
First, they me.y be oaused by too great distention of the blood vessels 
whereby the nerves may be so pressed as to oooasion that oonvulsive 
motion of the diaphram, stomaoh, bowels and abdominal musoles which 
we oall vomiting. Seoondly, the vomiting may be oooasioned by the remains 
of undigested food, or the appetite very often is depraved from the be-
ginning of pregnanoy for the blood vessels being so muoh distended by 
pressing oa the nerves may hinder their aotion, so as to prevent their 
use in oausing the sensation of hunger. 
In Bard's' Comendium of Midwifery' published in New York in 1815 
relief of intraotable vomiting is obtained only from a removal of 5 • 65 
of blood for three or four days. Stmmond(28)in 1813 was first to inter-
rupt pregaancy a.s a therapeutio measure in pernioious voftti ting with good 
results. Previous to a final stage, th~rapeutio abortion has givn defin-
ite and prompt recovery and we have thus for over a hundred years been 
preforming and still doing it for the laok of any other satisfaotory tr-
eatment that is unifo~y suooessful. Paul Debois presented a thesis on 
" hyperemesis gravidarum in 1852 before the French Aoademyof Medicine, 
whioh is still a olassio. 
Charlotte Bronte, (28)the author of Jane Eyre is said to have had 
died from the disease in 1855. She was married for the first time one 
year previous in her late thirties. In 1879 Dunoan brought to our att-
ention that pernicious vomiting was assooiated with definite liver lea. 
ions. These lesions are apparently the same as those found in ao:ute yel. 
low atrophy with neorosis in the oentral portion of the live~ lobule. 
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Williams. Stone and Ewing were the first to describe this characteristic 
lesion. It has been reported that at times a marked fatty degeneration 
of the liver lobules may appear instead of hepatic necrosis. 
TERMINOLOGY and INCIDENCE 
The establishment of pregnancy is frequently manifested by disturb-
ances of the digestive system more particularly thht of nausea and vomtt-
ing. This "morning sickness" as the nQme implies usually comes on in the 
earlier part of the day and passes off in a few hours, although it occas-
ionally persists longer or may recur. Usually it appears about the end 
of the first month and disappears spontaneously six or eight weeks later. 
but some cases may last for a longer perdod of time. The great difficulty 
then in the discussion of hyperemesis gravidarum lies in the definition 
of what is meant by the term. It( 51:> )we assume that in all cases of 
pernicious vomiting death ensues unless the pregnancy is terminated, the 
disease is rare in this country; if on the other hand all cases in which 
excessive vomiting occurs during pregnancy are regarded as definitely 
toxemiC, this disease is comparatively common. Under the term "hyperemesis 
gravidarumtt it is possible to include any condition of vomiting in excess 
of the morning sickness of normal pregnancy, which may be due to indiscre-
tions of diet, constipation and neuroses. Peckham has found that vomiting, 
og pregnancy severe enough to demand hospital admission occurs in about 
once in every 150 caees and severe cases occur once in 400 pregnancies. 
John B Haskins states that vomiting of pregnancy ocours in 45 - 70% 
of all conceptions and that about 10% approach the pernicious type. (3# ) 
M.L.S. Page 7. 
Wilkins(65)reports a series of fifty-one cases of pernicious vomiting 
from the University Maternity Hospital of Michigan as follows: 
Total number of cases 
Average age 
Youngest 
Oldest 
Primiparas 
Multiparas 
Illegitimates 
(56) However, Peckham reviewed 
51 
25.5 
18 
39 
27 
24 
4 
years 
" It 
n 
" 
52.9 % of the cases 
47.0 % of the cases 
sixty cases of hyperemesis gravidarum 
occurring at John Hopkins Hospital and found that women in the upper walks 
of life are more prone to the disease, but negro women were not immune to 
it. Theue was an equal number of cases in the white and black races. The 
age and parity are not predisposing factors. 
Nausea and vomiting of pregnancy especially in its more severe forms 
is more common in this country than in England or Germany and is rare in 
uncivilized countries. (65) 
ETIOLOGY 
The etiology of hyperemsis gravidarum still remains a mystery. 
Notwithstanding the volum:i.nous literature written on the subject and the 
numerous methods of treatmant that have been described and devised we find 
considerable difficulty and even death occurring in connection with this 
diseaseQ condition complicating pregnancy. I shall discuss the more accept-
ed theories and will conclude by a summary of the most pr'obable etiologi«lal 
factors. 
TOXEMIC THEORY 
Williams(66)assumes that the cause of ~omiting in general must be sought 
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in some factor commonly present in normal pregnancy since pern&cios vomiting 
is always preceded by the so-called morning sickness. which ocours in approx-
imately every other pregnant woman, and consequently that pernicious vomiting 
is due an increase in the amount or potency of that factor, or to a deoreased 
resistance to its actions on the part of the woman. The oonstant entranoe into 
e. the blood stram of fragments of ohorionio villi, the presence in the maternal 
t-
blood of. whatever substanoes give rise to the Abderhalden reao.tion as well as 
the inoreased amounts of "folliculinll , which can be demonstrated in the urine 
all indicate the existenoe of a condition which by slight abberration might : 
give rise to olinioal symptoms. 
Continuing, WilliamS< 66) ~tates. n AIArations in any of these factors as 
well as a decrease in the resistance of the mother to their aotion afford a 
theoretical basis for a 'toxemic' origin which I believe is concerned in all 
cases of vomiting of pregnancy. However, our knowledge along this line is so 
defective that any theory must be regarded as tentative." 
Peckham(56)and his associates at John Hopkins find that during every 
pregnancy histological evidence can be adduced to show that fragments of 
chorionic villi and detached masses of ohorionic epithelium can be demonstra-
ted in the maternal blood vessels. There is an invasion of the maternal blood 
by fetal elements. Normally, the foreign is broken down by the tissue of the 
mother and is renaered innocuous. If the process is intereered with, it seems 
justifiable to suppose the.t the toxic symptoms may develope. 
(47) . McConnell thinks that the immediate cause of hyperemesis gravidarum. 
is the presence of substances in the blood stream which act as toxic agents 
exerting a deleterious influence upon metabolism with resultant digestive 
disorders. In some few cases the disturbing element is of such a severe 
nature that the maternal organism is not able to successfully eembat these: 
evil forces, so the nausea and vomiting become more and more severe until 
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nothing is reta:i.ned in the stomaoh. The patient beoomes dehydrated, emaciated, 
extrememy neurotio, toxio and devitalized. 
Levy_Solal{68) found in the placentae of vomiting patients an antigen 
whioh is reactivated by human serum and which produoes shock in guinea pigs. 
The antigen is not present in young normal placentae and at the end of preg-
nanoy the placentae are without such an antigen. He concluded that women with 
vomiting are sensitive to pJacental Axtractend that after abortion they remain 
sensitive for two or three days, and after the fourth month these" patients are 
no longer seBSitve to such an extract. 
Mack(58) suggests the use of serum from normal eases of advanoed pregnancy 
in treatment of these patients believing the normal oases must become immune to 
these toxins. Earl C. Sage(56) states that no such toxin has been isolated 
and that it is conoeivable that <it may be proven to be an intermediate or end 
product of metabolism rather than a foreign poison. 
THEORY of DISTURBED METABOLISM 
(58)" -~ 
Tweedy is of the opinion that faulty absorption of food is the under-"'II: _______ 0 __ 
lying factor resulting in hyperemsis gravidarwn. He believes that a foreign 
element appears in the blood stream which interfers with the normal food 
antibodies. Vomiting of early pregnancy is natures effort, to reject tIood 
incapable of proper neutralization. 
In 1910, Underhill and Rand (11)as well as Ewing showed that in hyperemesis 
gravidarum there was an underlying disturbance of carbohydrate matabolism. 
(67) Van Wyck states that carbohydrate deficienoy as a primary cause of nausea 
and vomiting was first stated by Dunaan and Harding of Toronto, Canada in 1918 
and published independently by Titus, Hoffman and Givens in 1920. The publioat-
ion of this work resulted in. a rapid spread of treatment by carbohydEate admin-
istration and the introduction in these cases of the intravenous method by ~itus 
marked a great improvement • Although, not definitely established, this hypath-
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esis has met ready acoeptance and in oonsequence teeatment has oome to inolude 
the use of glucose and insulin by many workers. 
Hoffman. Givens and Titus(ll)under the J.C. Oliver Memorial Resaroh Found-
ation to St. Margret's Hospital in Pittsburg desoribes carbohydrate defioiency 
with a two-told origin. First, a ~~~~~~~e oarbohydrate defioienoy due to the 
unexpected demand tor glyoogen on the ;art ot the tetus and enlarging uterus. 
Second, an_aotual deficienoy augmented in the presenoe of nausea and vomiting 
from lessened oarbohydrate intake. 
More recenti~ehYdrat~~as been thought a factor in oausation, and therefore 
treatment has inoluded.the administration of large amounts of fluid. 
( 47) McConnell. says," If metabt\lio foroes are not able to' supply the liver 
with suffioient sugar to insure an':. adequate glycogen reserve, hepatio degener-
ation results and glyoogen produotion falls even below its ordinary level and 
a vicious cyole is thereby established. The more the liver is damaged the less 
glyoogen is produoed and the more the glyoogen reserve is depleted. the more 
liver damage ensues. it is probable this sudden need f'irst throws the endoorines 
out of balanoe and onOe disorganized they in turn fall below ordinaty etf'ioienoy." 
Stevens(60) states that during vomiting, the fetus draws its nutrition from 
a failing mother a\a motherfs expense. Bessenen(8)is oonvinoed that the woman 
does not ingest suffioient food because of' the vomiting, and if she does ingest 
suBficient food she may not digest it or if' digested it may not be absorbed, 
and if absorbed an insufficient amount may be assimilated. 
. (17) 
Crossen f&rmly believes in the al~~!osis theory_ He stases that the 
hydrochloric aoid of the stomaoh is f'ormed from the oarbo.io aoid and sodium ' 
ohloride. The aoid carbonate radioal combines with the sodium to give sodium 
bicarbonate with a resulting inorease in the oarbo~dioxide. Normally, the ohloride 
ions are reabsorbed to be used again, but if' lost by vomiting an exoess of sod-
ium bicarbonate oollects and tends toward alkalosis. 
'''r' / 
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Thalheimer,(11)beliaves acidosis prevails and may be over-balanced b~ 
the previously suggested alkalosis brought on by the vomiting and we have 
starvation. 
Levy in 1926(44) expressed a tendenoy toward aoidosis in pernioious 
vomiting whioh is regarded as a toxe~ia of pregnanoy. The toxin of pernio. 
ious vomiting produces a definite destruotion of the liver lobule. This dest-
ruotion of liver substanoe oauses a derangement of oarbohydrate metabolism 
and glycogen storage. He also states that blood sugar and the oarbon dioxide 
oombining powers are lOW6BSd and a state of aoidosis is thus either eminent 
or present. 
NEUROTIC THEORY 
65) Katenbaah~ was one of the first to attempt to explain nausea and vomit-
ing (66) of pregnanay on the basis of a neurosis. Williams states that jortua-
.th 
atelYAthe majority of cases. the toxio influenoe appears to act merely as a 
predisposing cause in neurotio women and beoomes negligible after the nervous 
equation has been solved. These are the cases of neurotio vomiting which make 
up the bulk of thase we are oal1ed upon to treat. Williams has abandoned the 
oonoeption of reflex vomiting and regards it as a subdivision-of the neurotio 
type. In general it may be stated that true toxemio vomiting is a very serious 
affeotion. whioh frequently leads to death. while neurotio vomiting is readily 
amenable to treatment and oan usually be cured by suggestive means. Stander.(59) 
believes toxemia may be obscured by a predominate neurosis. 
Krebs and Diekmann(43)states that in the neurotio and toxic groups there 
is a definite relation between the degree of functional &mpairment of the liver 
as evidenced by the Rosenthal liver funotion tests. The vomiting whether neurotio 
or toxemio produoes starvation whioh leads to aoidosis such that the vic'ous 
oycle goes from bad to worse and ends in acute yellow atrophy of the liver an d 
death ensues if the oyc1e is not broken by the administration of carbohydrates. 
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(58) ~27) (1) 
Sohwab and Lynoh • Goodall and Allen are of the opinion the hyper-
emesis gravidarum is based on an underlying neurosis. Shears and Peterson(65) 
explain a neurotio and toxemic basis as the etiology. 
REFLEX THEORY 
The fact that nausea and vomiting follow manipulation of the non-pregnant 
uterus. it is quite probable that oertain nervous adjustments as ·suggested by 
Kosmakl 42 ) are neoessary before irritation from this souroe can no longer elioit 
relex gastric disturbanoe. Mere neu~os's can not be the entire explanation" 
because many WOmen of markedly neur6tictype fail t6 show any evidence of morn-
. 
ing sickness while others who mantfest no tendency in this direction and are 
apparently robust and calm may siffer muoh from these symptoms. 
\ 15) E.L.Cornell" insist$that a oomplete physioal examination of the patient 
is most essential to rule out infections about the head as the oause of vomiting. 
Nasal accumulations dischar,ging backward are not infre·quent sources of vomiting. 
Abdominal distresses .. such as gall-bladder disease" chronic appendicitis and 
ulcers of the stomach and duodenum" have been factors in producing the nausea 
and vomiting in several fl,tients. One should not overlook local distur!>an~es 
such as retroversion of the uterus .. cervicitis and vaginitis. If any of these 
are present" they should be treated as indicated."I have found it necessary to 
remove three appendioes during the past ten years. Two patients have had their 
nasal infection treated by rhinologists; two have had abscessed teeth remove •• 
and o~e patient had pyorrhea so badly that it was a factor in producing the 
nausea and vomitingrt. 
(37) (mechanioal disorders) 
Kane emphasizes the fact that relief from pelvic disorde~auch as 
the restoration of a retrodisplaced uterus to normal position often results 
in instantaneous improvement or oure. Endocervicitis secondary to retroversion 
is frequently found associated with hyperemesis gravidarum and usually responds 
to application of ten peroent silver nitrate with oDrresponding relief from 
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nausea. Any vomiting patient sooner or later beoomes highly nervous, and cases 
in whioh nausea may be p,~yQhio at .first develope toxemia as a result of lack 
of nourishment. Hurther the classification of the etiology would be more nearly 
correct as reflex and neuro-toxemi;. 
The suggestion is made that the frequency of renal infections in assoc-
iation with\hyperemsis gravidarumis not generally recognixed. The p~ocess is 
hematogenous in \large percentage of the eases and it originates in the colon(lO) 
.An important element is lowered resistance or intertlereno.ecwith drainage., due 
to pressure on the ureter from the enlarging. uterus, particularly on the right 
side, or due. to tor$;on, stretching or kinking of the tube. 
Keeton(39)states that there are si£ficient ohanges in the pelves of the 
kidney and ureters to act as powerful stimuli to the Tomiting mechanism. If 
in this average pregaant patient a chronic foci of infection exists or if an 
acute upper respiratonJ infection developes then the probability that the urin-
ary tract will exert reflex effects in the vomiting meohanism are increased. 
He emphasizes importance of gall bladder disease and thyrotoxiceeis as reflex 
stimuli. 
It is-very interesting to note that Meigs in 1849 regarded the disease 
as a sympathetic disturbance of the stomach, with grave derangement of the liver. 
G.S. Bedford in 1870 expresses the condition as a sympathetic i8.itation and 
advised premature labor to save the mother. 
ENOOCRINE, DYSFUNCTION THEORY 
(1) . 
Edward p. Allen .... in discussing the various theories surrounding the etiol-
ogy of hypermesis gravidarum states, " Although no cpmpletely satisfactory explan-
at ion other than the neurotio element has been brought out to account fDr the 
more mild degrees of nausea and vomiting, the work of ,ecent years by Frank, 
Cook, and Harding on pernicious type of vomiting is to be oommended. It is 
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?robabl, that the glands of internal seoretion may aot directly or individ-
ually through the sympathetio nervous system and play an important part in 
oausing this condition. 
B.C. iirst(8) insists that there is a constant absorption of oorpus luteum 
during sexual aotivity. No sooner is the oorpus luteum of one menstruation 
gone when another appears to take tts place. With onset of pregaancy this 
absorption ceases, and the corpus luteum of pregnancy constantly inoreases 
in size until it reaches its maximum size in about three months. From this 
time on it is gradually absorbed. The nausea and vomiting begin during this 
period of non-absorption and disappears about the time that the corpuB luteum 
begins to decrease in size. Is it not logical to assume that corpus luteum 
plays an important role in reation to nausea and vomiting? 
Sergent, Silvesti, Rebaudi and Rathey insist upon an insufficiency of 
the adrenal seoretion asscoiated withpolyglandular activity. Falls(25) is in 
- ~ 
favor of pyperth;uoi4ism _as an import&.nt etiologiacl factor, however, all 
patients with hyperthyroidism do not have hyperemsis gravidarum. i.ugols sol-
utiahin treatment of certain cases gives good response. 
THEORY of REVERSED PERISTALSIS 
( 26) 
Gardiner concludes after various investig§tions, that the intestinal tract 
is affected while the zygote is still small. The zygote is able to produce the 
protective influence in its journey down the remainder of the tube and in the 
uterus. This protective substance appears to be associated with the dissolving 
or penetrating substance of the trophoblast. The majority of the women in the 
47% group begin to complain of nausea and vomiting at about the sixth week. 
Itis at this time that the chorionio villi are most active. This activity is 
1\ 
greatest for a period of from three to eight weeks at which time it begins to 
subside. By the end of the fourth month or possibly the fifth month of gestation 
----------~. ---
• 
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the synctiotrophoblast and oytotrophoblast of the layers of L~ghaRS disapp-
ears and 4Jereplaoed by a single layer of somewhat flattened cells. During this 
time there is the greatest disturbanoe in uterine tissue from the placental 
development whioh necessitates a period of the greatest ina~tiyity on the part 
of the involuntary muscle of the uterus for the proteotion of the ovum and 
corresponding to the usual tOOne of nausea and vomiting. The protective substance 
from the zygote influences the genital organs and in turn the intestines which 
is most logically the explanation of the oause of vomiting of pregnancy. 
It would seem that if this idea were correot that all mammals would be 
affected by ~ausea and vomiting during pregnancy, but this doea not seem to 
be the ease. The reason for this difference may be in the fact that man is the 
only aammal who assumes an upright position and oo~equently the only one in 
,... 
whioh the intestine lies olose to the genital tract. 
R.W.Keeton(39)emPhasizes the intestinal phase to the vomiting aot. This 
--------------------phase finds its expression (motor) in a reversal of peristalsis and the patho-
logio regu~tation of the duodenal oontents into the stomach. Simultaneous 
with thi~ motor activity the patient experienoes the sensation of nausea. 
This sen~ation was regarded as seBsory expression of the duodenal dysfunction. 
Clinicall experience and experimental evidenoe are a unit in the opinion that 
the stom~ch may retain surprisingly large amounts of material during these 
periods of n~usea. Wn some oases the patient may be annoyed by esophageal 
regurgitation, in other cases the quantity of material remaining in the stomach 
may be large byt the anal-ward peristalsis waves may be absent. 
J.H.Stander(58)states that high acids increase peristalsis. In pregnancy 
there is a lack of acids so we have a decreased peristalsis and a decreased 
emptying time. The stomach becomes slow to empty and the food by mouth empties 
by reverse peristalsis. 
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Walter C. Alvarez(2) indicates that lesions of the rectum, lower bowel 
and pelvis may be powerful in initiating this phenomena 06 reverse peristalsis. 
He has conceived of a metabolic gradient existing along the gastro-intestina1 
-
tract Which is a dete~intsg factor in the direction and vigor of peristalic 
waves. It is highly proVable that such a condition of gastric stasis existed 
in the patient of the pre-insulin period and was responsible for her symptoms. 
Butatou and Car1son(2) have shown that this hypoglycemic reaction induced by 
insulin not only strengthens the individual gastric contractions of the empty 
stomach but slso augments the tonus so that frequent periods of hunger tetany 
exist. 
Haden and Guffy(2) found a low sodium chloride content in the blood and 
regarded the condition as analogous to the vomiting of intestinal obstruction 
and claimed successful t.eatment with large doses of sodium chloride. 
ETlnLOGICAL CONCLUSIONS 
Any single theory wAich will explain this illness, must also explain why 
this disease is present in some cases of pregaancy and not in all cases; why 
it is less common among the English and Germans. why some patients sutfer from 
simple vomiting and others with the pernicious type, and why some patients 
have a high ammoni,a coefficient and others do not. As yet a satisfactory ans-
wer lias".Bot been reached. Probably the reason why the disease is less common 
among the English and Germans is because these peoples eat more frequently and 
plentiful1y;are more phlegmatio and their digestive tracts are more adaptable 
to absorption ans assimilation through more effective action of the ovaries at 
the time of early pregaancy.(bV 
Krebs(43)refers to the view promulgated by Young of Edinburgh that toxemia 
of hyperemsis gravidarum may be due primarily to placental infarcts by thrombosis 
of the uterine vessels. LaVake contends that the thrombosis is due an infection 
of some primary focus. 
C'onstance E. DtArcy (18)is convineed that the classification. of toxemic 
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and neurotio etiology for hyperemsis gravidarum gives the students and young 
graduates the wrmng impression and that many patients are ~llowed to slip too 
far by inexperienced medioal advisers beoause the neurotio element has been 
over-stressed and given too muoh weight in judgement by medioal attendants. 
It is a faot that nervous instability is more manifested in some patient s 
than in others, but this should be regarded as a symptom rather than a cause. 
Andrews(4)sees little justifioation for any suoh arbitrary classifioation 
as neurotic, toxemic and reflex, as the condition is the same in all, the only 
differenoe being that some features ma, be more pronounced in one oase than in 
another. 
n.Atles(65)says. "There is little or no doubt that the nervous element 
plays an important. part in exaggerating symptoms, but that it can be the sole 
factor is impossible". 
E.P.Allen(l)believes the nervous element started the vomiting which with 
lack of food intake carries an increased flow of hydrochloric aoid. This causes 
an irritation to nerve endings in the mucous lining the stomach and so vomiting 
continues. Due to starvation and assooiated chemo-histologiaol changes that take 
place digesting her own fats the case beoomes toxic. 
There is such a profound change in the metabolism of the pregnant woman 
during the early months of gestation that an abnormal response in certain 
patients is to be expected. It is true that the fetus must get its food supply 
particularly the carbohydrate and protein from its mother. From the work of 
Stander(58) and others on the respiratory quotient of the fetus it is fairly 
well established that the fetus utilizes mainly the carbohydrates for its energy 
requirement. This means a drain on the carbohydrates, of the mother. The marked 
accumulation of acetone bodies in the hyperemsis patient means a profound 
disturbance of the carbohydrate and fat metabolism. There oan be little doubt 
that the ohanged metabolism accompanying pregnancy which may so easily become 
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perverted as skown by the tendenoy toward aoetonuria. in the pregnant 
woman is the underlying oause of all oases of vomiting of pregnanoy. 
Apparently we do not know the starting point of this ohanged metabolism, but 
it seems rational that in the treatment we should attempt to restore the norm-
al metabolism. Whatever starts the disease is not known, but the subsequent 
ohanges are essent~lly those of nutritional ohange. Of the four physiologio 
faotDrsl ingestion, digestion, absorption and aSSimilation, one or all may be 
involved. 
SYJlfTOMATOLOGY 
Hyperemsis gravidarum begins as a simple vomiting, during the early 
third of pregaanoy, whioh gradually becomes so much worse that nothing can be 
retained by the stomaoh. The mere severity of the oase gives no olue as to 
whether it is neurotic or a toxemic type. In the neurotic type the vomiting 
oontinues for weeks and the patient gradually beoomes more and more emaoiated 
and will die of starvation eventually if suitable treatment is not instituted-
( 66) 
J.W.Williams is of the opinion that true toxemic vomiting is of two 
types, aoute and chronio. In the former, the disease pursues a rapid oourse 
and the patient, after a few days of ordinary vomiting, may ej~ct coffe-ground 
vomitus,soon passes into a somnolent or oomatose oondition, and dies within 
a week or ten days without emaoiation. In the latter, and more frequent variety 
the patient may vomit for weeks, beooming markedly emaoiated before the serious-
ness of the oase is appreoiated. Later she begins to vomit coffee-ground-like 
material, whioh she rejeots in large quantity and without apparent effort. At 
this time, symptoms indicative of toxemia appear, and the patient beoomes 
rapidly torpid or violently exoited and finally passes into a condition of ooma. 
In some instanoes, slight jaundioe may appear, and toward the terminal stage 
of the disease, the urine beoomes greatly diminished in amount and oontains albumin, 
M.L.S. Page 19. 
oasts, and even blood. Even in patients who ultimately neoover, great 
emaoiationmay ooour, so that losses ot twenty to thi~ pounds are not un-
usual, while a loss ot torty-six pounds has been reoorde4. 
Contj.nuing, Williams states that tormerly it was taught that in the later 
stages ot the disease, tever was trequently present, and was assooiated with 
a rapid thready pulse and pronounoed albuminuria. However, this has not been 
the experienoe ot Dr. Williams, whose temperatures did not exoedd 101 degrees 
Fahrenheit in any ot his tatal oases. In some oases it soon beoame rapid and 
~eady while in others it was soaroely aocelerated. Several ot the patients 
reoovered with a pulse rate above one hundred torty, while in a tatal oase it 
did not exoeed ninty-six. 
J.P.Gardinae,(26)states that the symptoms vary trom a teeling ot tullness 
in the abdomen and heartburn to persistent vomiting. Observation shows that 
the oonditions assooiated with the vomiting are ditterent trom those ot other 
vomiting. In this instanoe an individual apparently well, with little ot no 
prodromal synftomes, vomit. This vomiting is not assooiated with any ot the 
usual olinioal precursors ot vomiting. There is no colio, gas pain, intestinal 
obstruction, previous operative work or anesthesia. As tar as ceh be seen there 
should not be any vomiting. The apparent ease with whioh this vomiting is pro-
duoed in the n~.mal parson gives one the impression that here is an opportunity 
to study ~he meohanism,ot vomiting with the tewest complioations possible. 
This study was made by means ot the roetgen ray and barium with the oonolusion 
that vomiting in many patients oan be oontrolled during the barium diagnostio 
meal examination, but that i~n others, vomiting oocurred in spite ot all ettorts 
to control them, though roentgenologically nothing pathologic was tound. 
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DIAGNOSIS 
The diagnosis of hyperemsis gravidarum should be made whenever the 
vomiting is constant enough to seriously interfere with the nutrition of 
the pregnant woman. The toxemic and neurotic types are differentiated with 
difficulty at times, but as the latter is the more common, it is best to treat 
accordingly until isolation and suggestive therapy fail to bring about any 
definite improvement. 
Quoting Williams,(66) "Acute toxemic vomiting is readily reoognized, 
but from my experience it is impossible by a single clinioal examination to 
diagnostioate the ohronic variety. Thus, it may happen that two women may a 
appear to be equally ill when first seen and to present the same degree of 
inanition, yet one will be suffering from neurotic and the other from toxemic 
vomiting, and the former will recover within a few days after suggestive 
treatment, while the latter may die within a few days after suggestive treat-
ment, and even after abortion has been induoed. fl 
A complete physical examination should be done, and if any serious 
abnormality of the generative tract is noted, it should be corrected to 
eliminate the possibility of refl&x stimulation of the vomiting e~. If 
no abnormality &~ found then the diagnosis rests between neurotic and toxemic. 
The blood chemistry anq urinary findings should be carefully studied and if 
they are within normal range we are dealing with the neurotio type, whereas 
" if the ammonia coefficient is high, and the blood chemis~ty findings are 
abnormal then the diagnosis is not so clear cut in favor of neurois. Howe~er. 
if jaundice developes, and if the vomitus beoomes co6fse-ground in appearance 
the diagnosis of toxemic vo~ting should be made and induction of labor inst-
ituted without delay. If t~se signs are lacking it will be neoesaary to note 
response to suggestive treatment before absolute diagnosis can be made. 
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Generally speaking. if no improvement follows five or six days of 
hospital treatment, the oondition is probably not neurotio, and the 
propriety of emptying the uterus should be considered. (66). 
PROGNOSIS 
The prognosis in neurGtic vomiting is very satisfactory sinee a oure 
oan usually be effeoted within a week by suggestive treament. provided the 
attending physician is sufficiently sure of himself to be able to impress 
his belief' upon the patient. However, the prognosis is always grave in the 
toxemic type, as we have no means of determining to what extent the internal 
lesions have progressed, or whether it is possible for them to undergo repair 
even if the underlying cause of the toxemia be removed by terminat1ngthe 
(66) 
pregnancy. J.W.Vfi11iams states that. there is a certain proportion of suoh 
oases who will die no matter what may be done. 
Oontinuing. that sam!author is of the opinion that with the exception 
of jaundioe, ooma, coffee-ground like vomitus. the olinical symptoms alone 
are of little aid in formulating a prognosis. Moreover, experience teaohes 
that neither excessive loss of weight, rapidity of pulse, nor exmstence of 
fever, of albuminuria, or of aoetone in the urine or breath is incompatible 
with recovery and the oontinuance of pregnanoy. 
~ernicious vomiting sometimes reeurs, and many women suffer repeatedly 
from the neurotic variety in suooeed1ng pregnancies. Unf'ort1in.ately this may 
also oocur in the toxemic variety, oonsequently the mere reourrence of vomlt-
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ing in a subsequent pregnancy does not necessarily indicate that one has 
( 58) states that a high 'fi to deal with the same type. Stander spec1 c gravity 
and small output the prognosis is bad. 
LABORATORY FINDINGS 
The clinical diagnosis of pernicious vomiting is easy and laboratory 
tests are of value, not for diagnosis, but as guides to therapy and in det-
mining the severity of the patient's condition. The urine should be tested 
daily or oftener for acetone and diacetic aoid, and the 24-hour volume should 
be recorded. A ket~sis is usually present in untreated oases due to deficient 
e.Clrbohydrate absorption, and is a speoific indioation for· giving glu.ose by 
reotum or vein. A deorease in the urine output is an indioation for inoreas*gg 
the fluid intake. There should be a frequent determination of the alkali· 
reserve estimation beoause if the ketosis or dehydration is allowed to become 
severe, there is a tendenoy for an acidosis ~o develop. while a loss of hydro-
chloric acid from the stomaoh tends to produce an alkalosis. Hence, the alkali 
reserve may vary from high, low or normal irrespective of the severity, but 
any deviation from the normal is an indication for controlled therapy. The 
blood chloride estimation should be done, as a low estimation due to loss of 
hydroohloric aoid is oommon indioation for the administration of sodium ohloride. 
A high urea nitrogen and non-protein nitrogen in the blood will be found in 
the more s~ere types, but should not oocur in properly treated oases. The 
uric aoid is inoreased in the blood as in all cases of starvation, but no inf-
ormation of value is seoured by its determination. The only laboratory finding 
to which etiologio signifioanoe may logioally be attributed is hypoglycemia, 
but its existenoe is disputed. 
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A blood glucose determinatiom of the patient ~hould be made when first 
seen, because after glucose therapy is started the results of blood sugar 
estimation will be of little diagnostic value. Albuminuria is not infrequent 
but does not alter the prognosis. 
Edward p. Allen(l)states that the consequent lack of food in the stomach 
result in an inoreased flow of hydro ohIo ric acid, whioh oauses a yontinuance 
of vomiting. Franz Arzt, (5) after an extensive study of the gastric oontent 
inpregnanoy, oonoludes that free hydrochloric aoid and total acid of the stom-
aoh contents are lower in pregnancy than in the non-pregnant, and that this 
defioiency is more marked early, at the time nausea and vomiting are most common. 
This absence of free aoid is due to the fact that it is probably neutralized 
by the regurgitation of the alialine duodenal contents into the stomavh. 
R.J.Crossen, (17) characterize's pernioious vomiting by a persistent vom-
iting causing the loss of gastrio juice, whioh beoomes serious because of the 
loss of hydrochloric acid. Concentration of the urine with its attendant effects. 
Acetone may be marked in the early stage, reaohing a maximum and then decreas-
ing, so that acetone and diaoetic acid may be absent even in the most severe, 
case. Inorease in bile pi~ents in the blood and sometimes clinical jaundice. 
These changes are probably d_e to an increased production and a decreased 
secretion of bile pigments. The ~4iaric index is helpfUl in following the 
progress of these cases. The Rosenthal test shows marked retention of the dye 
at times but this rapidly becomes normal when fluid and carbohydrates are supp~ 
lied. 
Sellard's indireot method of estimating the depletion 04 alkali reserve 
has been referred to by different investigators, and in this method sodium 
bioarbonate is administered in suocessive doses, and the reaction of the urine 
~~ 
examined one hour atter the dose until an alkaline urine is obtained. In cases, 
where the ~sma bioarbonate is at a low level, large amounts of the salt are 
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naeded to produce an alkaline urine, whe~s in normal individuals five to ten 
grams suffice. 
The presence of an acidosis is deteoted by oneor other of the following 
three methods: 1 - Ammonia coefficient. 2 - Plasma bicarbonate content; 
3 - Alveolar CO2 • Even in normal pregnanoy a slight acidosis is present. Losee 
and Van Slyke have shown that the plasma CO2 falls from an average figure of 
65 o.c. of plasma to 55.6, and Hasselbach and Gammeltooft found that the alveolar 
CO2 tension fell from 38 mm. to 30 mm., returning after delivery to 38 Mm. From 
the above it is evident that during gestation there is a slight ddmlnutionLin 
the alakli reserve in the bloodJ~V 
, (23) W.J. Dieckmann and O.S.Krebs classifies hyperemsis gravidarum as the 
savarecases determined by (1) constant nausea and vomiting; these patients re'P:to .... 
nothing by mouNt and ejeot in addition body fluids. Vomitus at times of coffee-
goound type; (2) marked ketonuria. (3) scanty, high oolored and conoentrated urine, 
which usually contains albumin with few casts, probably due to conoentration, 
for albumin and casts disappear as soon as output is inoreased; (4) marked de-
hydration and emaciation oharaoterized by dry, inelastio skin and diminished 
or absent pannioulus; (5) temperature is usually elevated slightly, pulse in-
creased and quality varies from good to thready; (6) patient is worried and 
restless, or at times apathetio or .. ybe oomatose; (7) jaundioe at times; 
(8) oarbon,tiioxide combin~ing power and alkali reserve usually high. H.P.H. 
may be slightly high due to oonoentaation of blood. 
(63) 
Paul Titus and Paul Dodds oonolude by their findings that hypoglycemic 
levels may be attained in hyperemesis gravidarum, which if compared to similar 
values obtained more rapidly trom insulin overdosage, would be ex~ected to 
cause oonvulsions. That they fail to do so may be attributed to the slow 
prooess of glycogen depletion. Fulminating cases of hyperemesis. :frequently 
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show oonvulsions early in pregn~oy. which are comparable to those of eol~psia 
late in pregnanoy. The probability of an etiologio relationship between tox-
iooses of early and late pregnanoy is srengthened by these observations. 
Titus and Dodds(63) give the following data as regards blood sugar values 
in sl~veral groups of oases of pernioious vomiting totaling forty. 
Below.80 mgm 
blood glucose 80 - 100btr 100 plus Total 
Group I 18 11 3 32 
Group II 7 1 9 8 
Total 25 12 3 40 
The following ohart expresses variance of cases ranging in normal value 
of 80 - 100 mgm per 100 co blood. 
80 - 84~7o 85 - 89 hr ,. 90- 94 h;-(. 95 - 100 b.r i",Total oases 
6ases 8 2 1 1 12 
Then in values below 80 mgm per 100 cc blood • 
. Cases 
Group I 
Group II 
20 - 29 
o 
1 
30 - 39 
o 
o 
40 - 49 
1 
1 
50 - 59 60 - 69 70-79 Total 
1 7 10 19 
1 137 
Lowest values of blood sugar were seen in the sickest patients. 
(66 ) J.W.Williams was the first investigator to observe a high ammonia 
ooefficient in hyperemesis gravidarum and considers a coefficient of 10 or 
more to be very ill. He endorses the idea that it may be due to simple starv-
ation. It is very interesting to note that in the toxic variety of hyperemesis 
there is a high ammonia ooefficient. In 60 cases from our service analyzed by 
Peokham in 1929. the ammonia coefficient averaged 15.35 per cent. and in general 
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was low in the mild and high in the severe eases of vomiting; yet such strik-
ing exceptions to the general rule oocasionally occur as to deprive it of any 
diagnostio significance. (66) 
Numerous investigators have studied the blood chemistry in serious vomit-
ing in the hope of learning more about the changes in metabolism and possibly 
of obtaining a clue as to the treatment to be pursued. These are well summarized 
in the papers of ~eckha.m t 1929) and Dieckmann and Crossen. In general, it may 
be said that there is little change in the mild, but that considerable changes 
occur in the severe oases. In the latter there is a definite increase in the 
non-protein nitrogen, uric acid and sugar content, a moderate decrease in the 
chlorides and 11 ttle change in the carbon dioxide combini!lg power, as shown 
in the aoc:ompanying table from peckha:m's pape~{"b) giving the average findings 
in 60 eases studied in this ol~io; 
Number of Cases •••••••••••• 
Non-p1"ote i.n nitrogen •••••••• 
Uric aeid., _ ••••••••••••••••• 
Sugar eon1;ent ••••••••••••••• 
Chlorides ••••••••••••••••••• 
Carbon dic)xide oombining p •• 
Norma! Ear!y 
Pregnancy 
7 
34.3 
2.4 
98.3 
539.3 
49.8 
Mild. Vomiting . 
33 
33.3 
3.3 
97.8 
497.2 
49.3 
Severe VomIting ... 
27 
57.5 
6.1 
134.1 
462.5 
48.3 
In general it may be said that the changes in the severe oases may be 
attributed to the dehydration whioh inevitably aooompanies the prooess, while 
the striking rise ~lood sugar speaks strongly against the views of Harding 
and Titus that the process is assooiated with hypoglyoemia. Furthermore, the 
absenoe ojr ohange in the oarbon dioxide .oombinisg power indicates that in most 
cases we »0 not have to deal with a pronounced acidosis. Naturally, it may be 
objected that such average figures may mask impoetant variations, and that this 
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is the oase is shown by the analysis of our findings. Thus, in four patients 
the CO2 readings fell below 40, and in four others exoeeded 60 volumes per 
oent. In other words, some of the patients presented a mild aoidosis and others 
a oonstderable alkalosis, yet in eaoh group three of the patients suffered 
from severe and onefrom mild vomiting. Suoh figur~ however, are suffioient 
to indioate that general rules oan not be laid down. and that variations in 
the blood ohemistry do not afford unassailable indioations for treatment, but 
rather inidoate that the ohanges are the result rather than the oause of vomit!'" 
ing.(66 ) 
(58) Stander oonoludes that the analysis of urine in hyperemesis gravi-
darum has revealed no outstanding differenoes from the normal, exoept a high 
I~ 
~onia ooeffioient, whioh probably the result of starvation. Examination of 
" 
the blood oomponents has given us more speoifio information. Aooording to 
Stander the :R.P.H. and uric aoid are usually inoreased in severe oases. Hardin& 
and Guffy, found in addition to an increase in the H.P.H.and uric acid, an 
inorease in urea. l~ese authors also report low values for sodium ohloride. 
Harding regards the deorease ohlorides as indioative of dehydration. 
Diekmann and Crossen report normal or oooasional inorease in N:P.N and 
urea nitrogen and in increase in urio aoid in the blood. Killian and Sherwin 
found inoreased N.P.N. but decreased nitrogen inpernioious vomiting. The inoreas-
ed uric acid noted mn their oases of vomiting of pregnanoy, they asoribe to 
an impairment of renal funotion. Plass and his co-workers have stUdied the patt-
ition of nitrogen produots in the blood stream ~d'fferent forms of pregnanoy 
both normal and abnormal, but oould find no signifioant ohanges in the protein 
fraotions in vomiting of pregnanoy. 
Runge and Juhl report inoreased amino aoids in vomiting of pregnanoy. In 
normal non-pregnant women they found 27.3 mgm :~.in normal pregnant women 32 mgm % 
and in oases of vomiting of pregnanoy from 45 - 76 ~ %. An inorease in lactio 
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acid III the blood has been advanced by Loeser. The blood sugar 111 vomiting 
of pregnancy has received a great deal of attention. However. Stender(58)is 
of the opinion that the ketogenic/antiketogenic ratio has not been carefully 
studied. and it is probable that such an investigation may reveal a ratio 
exceeding the normal limits. If a oarbohydrate deficienoy is aotually present 
we can explain the presenoe of acetone bodies in that there is not enough 
carbohydrate or antiketogenic substances present to oomplete oxidation of 
the fatty acids and thus we have a high ketogenic/antiketogenio ratio. 
/lee-Til fSf I?~ ;rdi. 
PATHOLOGICAL FINDINGS 
In 1879 Mathhews Duncan pointed out that pernicious vomiting is some-
times assooiated with definite liver leSions; and Williams, Ewing and Stone 
have directed attention to what they consider a characteristic type of liver 
lesion in severe oases of pernicious vomiting. Necrosis takes pIa ce in the 
central part of the liver lobule quite oontrary to the usual fingings in 
eclampsia. Instead of hepatic necrosis being marked. fatty degeneration of 
liver lobules may make its appearance. It is questionable if we are justified 
in speaking of a typical liver lesion of vomiting beoause in the cases that 
have been studied in the post mortem room. there have been superimposed the 
effect of marked starvation and dehydration which in themselves produoe typ-
ica1 histological Changes. Beoause of the nature of the disease. we shall 
undoubtedly have to resort to animal experimentation to formulate a true 
concept of the pathologioal findings assoviated with vomiting of pregnan~y.(58) 
ContinUing, Stander states~"From the work of Opie and others, that the 
oentral and mid-zonal necroses in the liver are usually the result oH systemiC 
poisoning, from which it would appear that vomiting of pregnancy may rest 
on a toxic basis. 
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Gardiner (26)states that the pathologic maniBestations of vbmiting of 
pregnancy, except in rare cases, seem to be little different from those of 
starvation and inanition. In the two cases in my series which came to autopsy 
the only changes were in the liver and kidney. In ~ne case the periphery of 
the lobules and in the other the central protion showed cloudt swelling. In 
the kidneys of both the convoluted tubules showed cloudy swelling. The glom-
eruli were shrunken, but showed little change. The liver cells reacted to 
Sudan III more prominently than those of the convoluted tubules of the kidneys. 
Winter, Hofbauer, Heinrichsdorff, Schickele and others have described 
similar fatal changes. I~other fatal cases, the characteristic necrosis is 
absent, but the liver has undergone such marked fatty degeneration that upon 
staining frozen sections with Sudan the entire specimen seems to be filled 
with fat. This type of lesion is usually noted in women dying after a long 
illness, and is probably a manifestation of starvation, rather than of acute 
toxemia. The renal tubules, whose epithelium in many cases is necrotic and whose 
lumina are filled with debris. As a rule, the renal changes occur only in the 
terminal stages of the disease. Williams states further that as the hepatic 
necrosis is altogether different from that observed in eclampsia, in which 
the process begins in the periportal spaces and is primarily due to thrombosis, 
~",cL 
low.tlell'i that toxemic vomiting is an entirely distinct process,and that it has 
only three points in common with eclampsis, namely, that both occur in pregnap.t 
women, are manifestations of disturbed metabQlism and are acoompanied by hepatio 
lesions. It should not, however, be believ~d that the essential prooess in either 
disease consists in the liver lesions, but rather in the underlying toxemia 
to which they are due.(66) 
Bell atates that the necrotic liver lesions Seen in pregnancy toxemias 
do not show the different various clinical types of toxemias which Williams 
believes to be ehe.racteristic of them. That is to say that the necrotic areas 
are by no means limited to the oenter of the lobules in hyper_eab gravidarum 
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nor to the periphery in eclampsia. Titus and his associates aggee with this. 
The genesis of the necrotic lesions has been explained as being the result 
of en excessive glycogen depletion of the hepatio cells, now known to be follow-
ed by a fat replacement. This may be duplicated experime-nta-ily by starvation 
ami and it is seen to a lesser degree in certain of the wasting or lIhunger 
(56 ) diseases". Sage continues lIWe feel that there is an open question as to 
whether the liver lesions seen inpregnancy toxemias have distinctive character-
, 1\ 
istios. In Bell's oases there is little agreement in the liver lesions, whioh 
include passive congestion, localized fatty infiltration, acute yellow atrOPhy, 
infarotion, hemorrhagic neorosis and oellular infiltration. 
TREATMENT 
With respeot to the various aspeots of treatment recommended by the 
( 42) 
authorities in hyeremesis gravidarum, G. W. Kosmak states: liThe oardinal 
faot to be borne in mind is that no routine method applioable to any or all 
classes of cases oanl.be recommended, but in eaoh itj..stance, particularly in the 
more severe types, consideration must be given to the individual patient." 
In other words treat the patient and not the disease. 
Continuing, the same author says: \I While we can follow certain general 
and well-recognized routine procedures in cer •• in groups of eases, they must 
be changed as ciroumstanees may dictate. For example, in the vomiting of early 
pregnancy, the possible reflex or anatomical causes must be oarefully sought 
before instituting treatment, because if they are present, the cases cannot 
be regarded from the toxic standpoint alone, but must be treated with measures 
which ha~ been recommended for this type of vomiting. 
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H.F.Kane(37)states " That there is no satisfaotory method of treatment 
is proved by the multiplioity of prooedures. Until more is learned of the oause~ 
treatment will oontinue to be based on empirioism, experimen.8.tion~ or pure 
speoulation as to its etiology. Disregarding the type of vomiting believed 
to be caused by reflex irritation from. p8jlvio pathology~ sinoe no tenable 
theory has been advanoed, it seems probable the endoorine dysfunotion is the 
underlying faotor, but Hirst's theory of oorpus luteum defioienoy, logioal 
though it may be, it is not supported by therapeutio results. Thyroid and 
ovarian extraot have likewise failed, and at the present ttme the most suoo-
essful methods of treatment are frankly symptomatio. In faot, the ppesent 
tendenoy in olassifioation is into two groups •••• reflex and neuro-toxemio. 
It is in the matter of quieting the nervous system that the wide variety of 
prooedures kave been used. Praotioallyevery sedative drug in the pharmaoopoeia 
has been used in an attempt to allay irritation of the nerves and the irrita-
bility of the stomach." 
At this time I wish to review some of the older methods of therapeusis. 
Tarnier used a oonoentrated solution of belladonna applied looally to the 
uterine neck and vaginal walls. Eulenberg of Berlin applied tinoture of iodine 
to the os, and gave the patient thirty grains of ohloral hydrate night and 
morning, reotally. (68) 
S.C. Busey in 1878 used potassium bromide with deoideq and immediate 
re lief. He gave thirty grains of potass iUm. bromide dusolved in an ounoe of 
beef tee. to whioh brandy and laudanum amy be added aooording to the oondition 
of the patient. This was administered every four hours per enemata. (68) 
Leeches to the os have been used by Clay and others, but their propriety 
is doubted by Playfair. (68) 
Tilt says opium and morphine are first remedies to be used. Dr. Dubelski 
of Warsaw in the nineteenth oentury sprayed the spine with ether and obtained 
good results. (68~ 
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Campbell of Augusta, Georgia oalled attention to rectal alimentation 
not only as a last resort, but to supply nutrition. He did not use carbo-
hydrates. but used eight ounoes of. be~f tea twiwe daily. (68) 
W.N.Kemp(40)states that the rationale of adrenal cortex medication is 
well established by clinical and experimental facts. as follows: 
1. Maternal adrenal cortex always undergoes hypertrophy during 
pregnanoy. 
2. The first signs of adrenal insuffioiency in adrenalized animals 
are anorexia and vomiting. 
3. the first signs of Addison's disease (adrenal oortex insuffio-
iency in human beings) are aversion to fatty Boods and morning vomiting, 
(regardless of sex); in the subsequent orises of this disease gastro-intesti 
inal symptoms play the major role. 
The oonclusion states that until suoh a time as there is a compensa-
tory hypertrophy of the maternal adrenal cortex t about the 3rd month presum-
ably). the oral ingestion of a potent dessicated extract of beeves adrenal 
cortex is effective in prevention and curing early cases. 
. (68) Dr. Bee of AV1gnon assumes that the blood of the mother contains 
defense proteins that neutralize the effects of the toxic proteins coming 
from the fetal blood and the placenta. These are diastases, whereby the Abder-
halden reaction is exemplified. The blood of pregnant women contains, moreover 
a large number of abnormal substances, there is an excess of oholesterol, a 
substanoe oonsidered antitoxic and antihemolytio. Mr. Beo'therefore, oonceived 
the idea of employing in women affected with grave vomiting, the blood serum 
of mares during gestation. rhis blood serum, oollected in ampules for injectiO!l 
and sterilization was administered in these cases in doses of from 10 - 30 cc 
a day. The effects were remarkable. The vomiting, the aversion to food, and 
the ptyalism are checked -- sometimes within a few hours, but within 2 or 3 
days if the injections are repeated. Generally, e£ter an adequate period of 
treatment, the effects become permaneht and the pregnancy continues without 
further mishap. Some maternities are now keeping a supply in stock. 
Q~ . 
Crossen ~ates that the ovum has increased in size 10,000 times by the end 
of the 1st month. End of 2nd month the ovum has increased 74 times in size. an~ 
by the end of the 3rd month 11 times its former size and during the last 
month only 3/10 the previous size. Therefore the actual increase is small, but 
the changes oaused by pregnanoy are tremenduous. The uterus increased from 
50 grams to 1,000'gma and most of the increase was during the first three 
months.( 17). 
Hirst has reported a large number of cases successfully treated with 
oorpus luteum extract. Quigley reported 17 cases so treated, of these 12 per-
manently cured, 4 improved and 1 not benefited. Coffey reports unsatisfactory 
results following the use of hypodermic injections of corpus luteum extract.(58) 
Cary has employed the des~iocated placenta in treating hyperemesis grav1-
darum. He reports 13 cases with satisf'ctory results in 11 eases. This author 
agrees that if vomiting of pregnancy is due to lowered immunity to the syncytmum 
as seems probable by the work of Acconi, the desiccated placenta may stimulate 
by acting as an antigen, and if the proteolytic ferment is lower, the desiccated 
plaoenta ma~ increase the ferment content of the blood. He also believ«~hat 
the placenta may be a gland of internal secretion and so may activate the thyroid 
and adrenals and thereby hasten the oxidation of the partially split products 
of protein which may be thrown into the blood stre~. 
According to Garnett, pernicious vomiting is probably a development of 
the physiologieal vomiting of pregnaney due to failure of the patient to produce 
a hormone antagonistic to the toxemia. He believes that the vomiting is caused 
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by a poison and that the nnly satisfactory treatment so far developed consists 
in transfusions from post-partum patients. This treatment has been used by 
others with unsatisfactory results. 
Pougert reports 4 cases suffering from pernicious vomiting and after 
corpus luteum and adrenal in were of no avail they received 20 cc of their own 
blood mixed with 2 cc of sodium citrate and improvement followed. (58) 
Lynch is of the opinion that the formation of the nervous habit of vomit-
ing acoounts for the majority of cases of vomiting of pregnancy. He, therefore, 
tries to break this hawit and treats the underlying cause of hyperacidity 
by medication and diet. The patient is put to bed, all food and drink by mouth 
is stopped until there has been no vomiting for 24 hours. The bowels are kept 
open, the patient is given large doses of bromides as well as glucose and soda 
per eectum. Fruits and sweets are entirely contraindicated for many days, and 
until the diet has been extended to include vegatables. Brindeau of Paris, writes 
"In uncontrollable vomiting I believe there is always IL psychiatric basis. I 
always treat them by isolation and I no longer practice abortion." (58) 
Xray treatment is without convincing results. Fraenkel reports 4 cases 
sucoessfully treated by Xray applied to the stomach. Luikart proposed the use 
of luminal stating that this drug always allays nausea and vomiting and advised 
, 
that it be administered "Btl. (68) 
Sieger starves his patients for 3 days and then gives them oalcium and 
ftingers or normal saline solution together with bromides for the nervous system. 
Duodenal feeding has been one to' the recent methods of treatment. Haddook 
believes the prinCiple indications for the use of the duodenal tube is loss of 
weight due to starvation and dehydration of tissues. Sohaiok thinks administ-
ration of water is most important medication and that by supplying large amounts 
of water, w~ich rapidly absorbed in the intestines, the patient usually gets 
well. ~58) 
Since the work of Duncan and Harding in 1919. on the effect of high C feeding 
in vomiting of pregnancy, there has developed a wide-spread interest in the USe 
of C in treatment of this disease.(58) 
Thalheimer(69)stresses the importance of. relieving the condition of 
acidosis. This is not the only objeotive of treatment, but is of very great 
importanoe. The best method of oon~olling acidosis in these cases, seems to 
hinge around the value of glucose and insulin. the administration of fluids, 
and the proper type of carbohydrates. Sedatives, colonic irrigations and gastric 
lavage all have their place in treatment. ~retion via the kidneys should be 
increased where desired. 
Since Thalheimer is given credit for introducing a method of admin1.stering 
insulin with glucose, We append details of hiS technique herewith: 
Method of Treatment: A caution should be given that only pure, tested glucose 
should be used in preparing the glucose solution. A 10 % solution is convenient 
to use. as with it the patient reoeives a fair ~ount of muoh needed water along 
with the glucose. The solution should be run in slowly, about 200 to 300 00 an 
hour, and it is important that it should be kept warm} 1,000 oc is the amount 
usually given at a time. About 15 minutes after the injection is started, 10 
units if insulin is given hypodermioally( i.e. 10 of the new U-iletin units) 
At intervals thereafter, 10 units is given until for 100 gm. of glucose (1.000 
cc of l~fo solution) 30 units of insulin given. One unit of insulin(U-iletin) 
causes the utilization of from 2 to 3 grams of glucose, but for safety a slight 
excess of glucose should be given to prevent a hypoglycemic reaction or insulin 
shock. It is wise to have epinephrin available for hypodermic use for treatment 
of a hypoglycemic reaction. Up to~the present. however, this has never been 
needed. 
Paul Titus(63) has done considerable clinical research on the value 
of glucose and carbohydrate feedings in the treatment of hyperemesis gravidarum •• 
For mild cases, Titus suggests that at least seven small meals should be 
taken during the day at definite intervals, carbohydrates baing given in large 
quantities. Two ounces of a solution of l~fo lactose and 3~ sodium bicarbonate 
are given every two hours. 
In moderately severe cases he adopts the usual plan of a short fast 
during which period water is given in small amounts. Enemas are given twice 
daily followed ~lohledal and bromides, while proctoclysis of glucose and 
sodium bicarbonate is given persistently. Semi-solid nourishment is allowed 
by the third day. Of course it is to the remembered that no routine treatment 
will fit all cases. In the pernicious type more vigorous treatment is instit-
uted. Estimating the value of glucose and insulin injections in the treat-
ment of hyper emesis gravidarum, Titus and Dodds,. working in collaboration, 
emphasize the need for careful laboratory control of the blood chemistry of 
such patients with particular respect to their blood sugar values. Boke~ 
ag~ees with Titus that insulin is a dangerous drug.(58) 
Robert D. Mussey (52)advises his patients to eat at least five small meals 
a day, the meals to consist largely of fruit, crackers, toast and cereals, 
with large amounts of water taken between meals, but none with the meals. He 
thinks sedatives should be used freely. 
In certain cases the gastric secretions are strongly acid and in this 
group alkklis may be used with good effect. In others there is evidence of 
decreased acidity and dilute hydrochloric acid may be employed. 
Those with more severe symptoms are required to rest in bed and a 5% glucose 
~ 
solution(50 to 100 gm. daily) is administered by the Murphy drip method. In 
these cases food is not given by mouth at the outset of treatment, but liquids 
may usually be taken and should be used freely.(52) 
58) Falkins~ is of the opinion that all women suffering from vomiting of 
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pregnancy are undernourished and that it is possible to prevent vomiting 
in most cases by dietary measures. He advocates an increase in carbohydrates. 
Stander(58)s*ates that when called upon to see a patient suffering from 
vomiting of pregnancy, it is essential first to determine ;he severity of the 
disease and whether starvation and dehydration have e&lttered into the picture. 
If we are dealing with the results of starvation or dehydration our therapy 
should be to introduce nutrition and water. If the disease has not developed 
to this final stage it is advisable to determine how much if any neurotic 
element is involved and to treat the patient accordingly. After:a careful 
clinical and phyisical examination, often the correction of physical defects 
improving the condition, he advocates: 
1. Starve patient for 24 hours, before instituting therapy. 
2. Strict isolation. 
3. Glucose or glucose with insulin. 
4. Small percentage of cases wi11 not respond to any therapy. 
( 70) 
J.H.Moore of Grand Forks, N.D. tells the patient at the outset that 
food is her slavation. He continues, " I oan vividly reo all a 21 day crossing 
the Atlantio ocean, because for 17 days I was sea-siok. I would reoommend 
a siege of sea-siokness for every dootor who attempts to treat a oase of vomit-
ing of pegnanoy. It would put him in a reoeptive fr~e of mind to appreoiate 
his patient's abhorance for Boo4. The truth is that such a patient is nauseated 
with the very thought of food, just as it is to the sea-siok patient. The 
essential thing however, is to get the patient to take food. Carbohydrate must 
be orouded upon her in various forms, esen to a point of produoing an aliment-
ary glyoosuria. It takes time and patienoe and sometimes threats to acoomplish 
the task, but it can be done. Tell the patient that you do not expect her to 
relish her food, tell her to regard it as the worse medioine she ever took, 
if neoessary, but tell her above all else that if she will persist to take evan 
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a small quantity of the diet prescribed at the hour indicated , she will 
recover quickly. Diet directions should be specific as to what foods you 
expect her to eat and what is just as important when to eat them. 
E.C.Sage(56)institutes the following treatment. Hospitalization wtth 
isolation to be desired. An initial period of rest when no food or fluid 
~e-is given by mouth f,or 24 to 48 hours, and the patient Should~absolutely 
at rest in bed until 4 or 5 days after vomiting has entirely subsided. 
At 8:30 A.M. and 8:30 P.M. an enema unless the bowels have moved freely 
shortly before. Follow by rectal injections of 1/2 to 1 5 of war:m water 
(starch water if the bowel is'irritable) containing sodium bromide gr XXX 
ahd chloral hy~rate gr X. As the patient begins to improve omit the evening 
dose of sedative first. Essentially the treatment consists of intravenous 
25% glucose(75 gm in 300 cc distilled water) continuous enteroclysis of 
lW& glucose and 2% soda bicarbonate solution may be given subcutaneously. 
Frequent hourly feedings are essent.al after the initial period of 
rest and carbohydrate should predominate. Nourishment should begin at 7. A.M. 
or earlier if the patient is awake and continued hourly until 10 P.M. 
The urine is cheeked carefully to determine exactly when the acetone and 
diacetic acid disappear and blood samples cheeked to determine estimation 
of blood sugar and blood alkali reserve. 
Dietetic regime is outlined for 6 days at which time most patients 
are O.K. Relapses may occur in the first day or so,but after washing out 
the stomach the treatment is oontinued as if nothing had happened. 
Constant reassurance and a rQf~ll on the part of all individuals 
coming in oontact with the patient to eonsider her oondition in any way 
serious is also routine.t56) 
'65) R.W.Wilkins\ states that abortion is indicated in a definite pro-
portion of patients and once decided upon, should not be delayed. The 
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method involving the least shock and hemorrhage should be the one of 
choice. A therapeutic abortion should only under the rarest of circum-
stances be p •• formed without consultation and not without the oomplete 
knowledge of the patient and family. An increase in the pulse rate shows 
weakening of heart musole and is a danger signal. The mother should be 
given the benefit of the doubt. If her oondition is steadily becoming 
worse she shiuld be aborted. before her condition is so serious that 
emptying the uterus will be of no avail. The physioiants regret is apt 
to be that he delayed too long. not that fetal life was destroyed.Willtilis 
gives the treatment as used in the University Hospital in Ann Harbor, Mieh. 
1. Put patient to bed immediately. 
2. Complete general physical examination including optioal fundi. 
3. Complete laboratory inoluding blood, Kahn test. urinalysis. 
serum bilirubin,. blood sugar. CO2 combining power. 
4. Da.Rkened room. Allow no visitors. Speoial nurse desirable. 
5. Nothing by mouth. whioh should be kept olean and lips soft. 
6. Colon thoroughly cleansed and rectal fluid started. 
A solution of 5% gluoose in normal saline or Ringer's solution 
Usually an infusion of normal saline with 5% glucose is givc~ 
subpectorally. Glucose intravenous 50% and followed by a 
solution of normal saline doubly distilled and fresh. 
7. ttJrt oorpus lutelim also gastrio lavage. 
8. Sedatives as needed. Transfusions may at times be indicate~ 
9. Feedings are resumed by mouth after a period of 24 - 36 hours. 
At first only fluids are given and inteaspoonful doses. Gradually. 
the amount and frequenoy of the feedings are inoreased as the 
patient is able to tolerate the food. 
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Wilkins is of the opinion that the indications for abortion are 
as follows: Rapid and gradual weakening of the patient under suitable 
treatment. Change for the worse may eome on suddenly. Laboratory find-
ings will be of great help in determining prognosis, but one can not 
~elt entirely upon them. Jaundice is of grave importance. "No patient 
should be aborted without consultation". After an abortion has been 
decided upon, then one has to seleot the proper method. Of course, the 
methods depend to some degree upon the period of gestation. General 
anesthesias are contraindioated. The oervix is not very sensitive, and 
will usually stand the insertioncaf a bougie or moderate dilatation and 
removal of uterine oontents without anesthesia. Prolonged uterine 
manipUlation espeoially under ganeral anesthesia takes the patientts 
last chance away. 
(25) 
F. H. Falls has found that there are a considerable number of 
pregnant women who exhibit mild degrees of hyperthyroidism as evidenced 
by an increased B.M.R. , increased pulse rate ; unstable nervous equilibrium; 
and heat intoleranoe. Not all patients exhibiting evidenoe of hyperthyroidism 
have a concomitant hyperemesis gravidarum. We have seen several exhibiting 
extreme degrees of these symptoms, that have had severe vomiting as a con-
comitant fee,ture of this disease and some have been admitted to our wards, 
from our out-patient department with the diagnosis of: hyperemesis grav_darum. 
In addition patients treated by well qua.lified obstetrieians in other hosp-
itals unsuccessfully for hyperemesis gravidarum and referred to our service. 
These patients have responded to the use of Lugel's solution, giving the 
ordinary doseage used by surgeons and medical men in treatment of toxic goitre. 
In addition to these severe toxic eases, we have tried the effeet of 
L~gol's solution in ordinary mild nausea and vomiting of pregnancy, with 
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on the whole, not very satisfaotory results. In most oases the patient 
oomplains that the taste nauseates them. However, several who had severe 
and prolonged vomiting in previous pregnanoies gave Lugol's solution a 
real trial even at the expense of a little disoomfort, and were muohim-
proved. KI(saturated solution) 10 gtts doses as a substitute may be given 
and is muoh easier for the patient tottake. 
t&;;!."<--(/v ~1; 
, 
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CONCLUSION 
The oarbohydrate defioienoy theory of the origin of hyperemesis 
gravidarum is the most plausible etiology at the present time. The 
temporary lack of carbohydrate intake with the Budden and extraordinary 
demand of fetal and placental growth and uterine hypertrophy oauses a 
glycogen deficiency of .the body tissues espeoially the liver. The best 
results in therapy i~reating hyperemesis gravidarum can be obtained by 
the free use of intravenous gluoose and frequent small feedings contain-
ing a large proportion of carbohydrates. 
(56 ) E.C.Sage says, " We have treated arather large series of oases 
at the Unival'si ty of Nebraska, Co1i1.§ge,ff Medicine, and in our private 
practice by this method, B.nd it has proven effioaoious. ,{'fe have confidence 
in the sucoess of such therapeutic measures • ••••••••••• However, we mUst 
remember that in a small per cent of the cases all therapy may be of no avail, 
and a therapeutic abortion inevi*able. It must be pointed out that we 
can not lay too much stress on the vB.lue of complete isolation of the 
patient, especially from:"atl relatives and of sugt;estion. u 
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(54) 
C.H.Peokham, who reviewed sixty oases of pyperemesis gravidarum 
ooou~ing at Johns Hopkins Hospital, calls attention to the following 
conolusions: 
1. Women in the upper walks of life are more prone to the disease, 
but negro women are not immune to it. There was an equal number of cases in 
the white and colored raoes. 
2. The age and parity are not predisposing facto~s. 
3. Neither the time of onset, duration of vomiting, nor loss of 
weight indicates the severity of the disease nor affords a safe guide fuu 
prognosis. 
4. A high pulse rate usually indioates severe vomiting, but not 
neoessarily implies a serious prognoais. On the other hand,a low pulse 
may persis; in a severely ill patient. 
5. Fever due to dehydration is frequent. 
6. The presenoe of urinary albumin is frequent, but is of slight 
prognostio importance.(albumin was present in the urine of 40% of the patients) 
7. Aoetone bodies are frequently absent from the urine in severe oases. 
8. A high ammopia ooeffioient is usually seen, but a low one does not 
neoessarily indioate a mild ease. 
9. In mild vomiting of pregnanoy, the blood ohemistry is not essentially 
ohanged, although the urio aoid tends to rise and the ohlorides to fall. 
10. In most patients isolation in a hospital and suggestive treatmant 
will effeot oure, but exoeptionally all therapy fails and the induotion of 
labor is indioated. 
11. A considerable peroent of patients abort spontaneously, sometimes 
after oessation of symptoms, a phenomena which requires explanation and study. 
25.6 % of this series aborted spontaneously at varying intervals after leaving 
the hospital, one was a case of hydadiform mole. 
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CASE HISTORIES 
Case 1.. 
W. N. Kemp of Vancouver B. C. bases his opinion that nausea and vomiting 
of pregnancy during the first trimester is due to the presence of "toxic meta-
bolites" in the maternal blood stream resulting from a temporary relative in-
sufficiency of the secretion from the vi~ adrenal cortex. The first two of 
my cases histories will be taken from Kemp's series.(40) 
Mrs. M., aged 26; para 1; the patient of Dr.F.N.Robertson. This patient 
consulted her physician on October 28, 1931, for the relief of nausea and 
vomiting. Examination and history showed that she was seven weeks pregnant. 
She was advised to take suprarenal cortex (Armour) grains 3 t.i.d. Within 
24 hours the vomiting ceased. The medication was continued for one week only. 
Within two weeks the nausea and vomiting returned. It was again effectively 
controlled by adrenal cortex therapy. 
Case: II. 
Mrs. S., aged 34; para 3; the patient of Dr.Anson Frost. 
Past History; Both previous pregnancies had to be terminated at the 
seventh month on acoount of pernicious vomiting. 
Present Illness: When the patient was seen with Dr.Frost on July 15, 1931} 
she was within one month of term. She has been in bed in the hospital for six 
weeks on account of pernicious vomiting. She required daily intravenous infus-
ions of 5 % glucose and could tolerate only a liquid or semi-solid diet. Her 
blood picture was that of a severe secondary anemia. At this time, she was 
given one cc of liquid extract of suprarenal oortex (Armour) intravenously with 
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with no reaotion of any kind. Twelve hours later she felt muoh better and 
was given another intravenous injection. She felt very markediy improved 
after the seoond injeotion and her appetit~ returned for the first time 
in six weeks. Unfortunately, she was allowed to satisfy her appetite to 
the fullest extent. The result was inevitable. She Aid I gae~pie ~~8e~ Qft~ 
ref\lsed further suprarenal therapy. Jl!he F4UQU was iftevi.8asle. She had a 
gastrio upset and labor was induoed and she was delivered a few days later. 
Case III 
In oase 3 and oase 4,J. Mann (46) 'illustrates the treatment as oarried 
out at the Burns'de Department, Toronto General Hospital and developed by 
Doctors Harding and Van Wyck. 
The patient M. R., was admitted on June 30, 1931. para 1. gravida 2; 
Pregnant 2 months. She has been quite well until 5 weeks before admission 
to the hospital. During this time her nausea and vomiting had inoreased in 
severity until she beoame aoute1y dehydrated and emaoiated with severe ket-
osis. The temperature' was".lOO.2 degrees C ; pulse 120 , respirations 24 ; 
She was given the routine treatment on admission, including a bed bath, sim-
pIe enema and later ohloral hydrate and sodium bromide per rectum. 
Urinalysis on admission: Colour - deep amber, spec'fic gravity 1.026 • 
ketones 4 ;lus ; urobilin, albumin and mioroscopio tests negative. 
Blood analysis - hemoglobin 80 % ; sed1me~ation time - 80 minutes ; 
total seeum protein - 7.2 % • 
Durtng the first 24 hours in the hospital she was gi1ren 4,300 00 of fluid 
in the form of 3,000 00 of l~fo gluoose in normal saline intravenously; 1,00000 
normal saline intravenously , 300 00 by mouth. The urinary output was 830 co; 
speoific gravity 1.030 ; ketones 4 plus. The temperature and pulse beoame 
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normal. The patient oooperated well and was very quiet with the sedative 
administrations and there was very little vomiting. 
During the seoond 24 hours in the hospital the total fluids administered 
was 5,740 00 as 3,000 00 of 10% gluoose in normal saline intravenously; 
1,000 cc normal saline intravenously ; 1.740 co of water b, mouth, of which 
J,OOO co returned as vomitus. The urinary output for the same period was 
2,650 cc with a speoifio gravity of 1.018 ; sugar 2 plus ; trace of ketones. 
On the third day, the patient showed marked improvement. There was no 
vomiting and the fluid intake by mouth was 2,500 cc fruit juioes. The urinary 
output was 1,900 00 ; speoifio gravity 1.013 ; sugar, ketones, bile and urobilin 
absent. 
On the fourth day, the patient oontinued to improve. There was no vomit-
ing and the fluid intake was 3,200 00. The urinary output was 2,500 cc ; 
specific gravity - 1.006. Diuresis was definitely established. From this point 
on the patient was given solid foods and all the fluids she could take, and 
she made a rapid recovery. The vomiting was limited to once daily during the 
4 weeks in the hospital. 
Case TV 
The patient M. p., was admitted on February 6~ 1931. gravida 1 ; 3 months 
pregnant. She had been well until 3 weeks before admission. In the last 2 of 
" these 3 weeks the vomiting was severe, and she skowed no resp~se to treatment 
at home. On admission, the patient was moderately dehydrated, but not emaciated, 
and there was no obvious ketosis. There was almost oontinuous vomiting of bile 
stained material. The temperature was 99 degrees C ; pulse 100 ; respirations 
30 ;.;There"!were no other signifioant physioal findings. 
Page 46. 
Urinalysis: - Volume 3 ~ l oolour - dark amber ; speci~io gravity -
1.025 ; albumin~-sugar, ketones, bile, urobilin, miorosoopic negative. 
Blood analysis - Hemoglobin 75% ; total serum albumin protein 7.5 % 
white blood oells - 8.5 ; sedimentation time - 50 minutes ; CO2 oombining 
power 65. 
The general physical condition was good and the laboratory ~indings, 
ajart from oliguria, were negative. The mental attitude was bad ; the patient 
was a reoent Irish immigrant, homesiek and lonesome, and not desirous of having 
a ohild. She was restless and irritable and did not oooperate. Routine admiss-
ion treatment was oarried out, and for the first few hours and effort was 
made to reasure the patient and make her comfortable. The initial reo tal 
. h~(h'~ 
sedative'was chloralJ\grains 30 and sodium bromide grains 60 at 3:00 P.M. 
~his was repeated at 10:00 P.M. and at 11:30 P.M., morphia grains 1/4 and 
codeia, grain 1/2 ttHtt , were given and at that the patient only slept for short 
intervals during the night. By 7:00 O'Clock the following morning, 15 hours 
after admission, her intake was only 80 ee of fruit juice and the output was 
150 ee with a specific gravity of 1.025. The sedative had praotioal1y oontrol-
led the vomiting. 
During the next 24 hours the total fluid intake was 4,050 oc as 1,600 00 
10 % gueose in normal saline intravenously ; 2400 00 fruit juice and water 
by mouth. The vomitus was clear fruit juice, oooas_ionally oontaining a little 
bile; the total amount.was less than 100 ee. During this time she was very 
restless and hard to manage and the fluids by mouth were administered with 
diffioulty. The rectal sedatives were promptly expelled. 1/2 strength H.M.C. 
tablets and codein "Hlt were used as alternatives. The u~1nary output was only 
100 00 ; specifio gravity 1.026 and the urine was negative for sugar, ketones, 
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bile, and urobilin. 
On the third day, in an effort to produoe diuresis intravenous gluoose 
was resumed; rectal sedatives were again unsuocessful, and we had to continue 
with hypodermio sedatives to oontrol the extreme restlessness. The fluid intake 
for the 24-hour period was 6,900 oc as 3,000 co 10 % gluoose innnormal saline 
intravenously; 2,900 00 of fruit juice by mouth. The urinary output was 1,400 cc 
with a speoific gravity of 1.028. Urinalysis showed sugar 1 plus, otherwise 
negative. The total vomitus was 260 co oonsisting of bile-stained fruit juioe. 
The patient did not look dehydrated, but it was evident that a normal 
tissue balanoe (water) had not yet been obtained and intravenous gluoose was 
oontinued in an attempt to bring about the readjustment, waiting for a free 
diuresis as an indication that this had been aocomplished. 
By 5 P.M. on the 4th day she had re.oeived 3 .. 100 00 of fluid, as 1,900 cc 
of 10 % gluoose in normal saline intravenously; 1,200 oc of fruit juice by mouth. 
The urinary output up to this time was 1,000 cc ; specifio gravity 1,028; the 
total vomitus was 660 co of bile-stained fruit juice. At this point a notioeable 
edema deve~ppad in the face and the eyelids became quite puffy. There was no 
edema elsewhere. All fluids administered was disoontinued. At 6:00 P.M. the te 
temperature was 102.6 degrees 0; pulse 120; respirations 22 ; • By the end of 
this 24 - hour period the urinary output had increased another 1,800 co to a 
total of 2,800 00 at a specific garvity of 1.011. 
On the following day the patient was feeling better than she had since 
admission. Her mental attitu4e improved and she became quite reasonable. Hunger 
returned and she requested food. This was granted and was well tolerated. Theee. 
was no vomiting through out the day. The total fluid intake for this day was 
1,230 co by mouth and the output was 2,100 00 at a speoific gravity of 1.008 
A very definite diuresis had been established. From this point on the patient 
was given a full diet. The relationship between intake and output showed a 
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return water balance. 
The total fluid administered in this case was obviously beyond a desir-
able therapeutic limit. The large ~ount of water and fruit juice by mouth 
showld under ordinary circumstances promote a diuresis betore edema developes. 
The kidneys apparently had a normal threshold tor glucose. 
Case V 
M. T. Harrison gives this case of hyperemsis with necropsy tindings.(30). 
On december 5, 1930. I was called to see a olored woman aged 26, who 
previous to her marriage 2 years betore was a graduate nurse. Her appendix 
was removed in 1924, tosils in 1921 and on July 4, 1930 when 6 weeks pregnant 
an abortion was induced because ot uncontrollable vomiting. Following the abort-
ion on July 4 th she menstruated once. She missed her monthly period expected 
early in September and during the last week in September bec~e nauseated. She 
called her tamily physioian who diagnosed the condition as the nausea ot preg-
nancy. She did not respond to his treatment and on November 19 was transferred 
to an Atlanta hospital. 
She was placed on limited tluid intake, alkklis and a carminative presc-
ription by mouth. Glucose 2 % in) normal saline was administered daily by rectum. 
Her room was quiet, visitors were restricted and she was given mild sedatives 
with an occassional small dose ot morphine and soopalamine. The tirst week she 
vomited almost ~~ary liquid taken by mouth. On the 26th she vomited very little 
and apparently enjoyed what nourishment she was given. Until December 4th there 
seemed to be slight daily improvement. Un the mornilQ ot this day the nurse 
detected a rapid pulse and made the tollowing notation on the chart,"Patient 
acts qJeerlyat times". Her physieian was notitied. He ordered I cc ot digit-
oline q 4 hours and oalomel grains 4 • Normal saline was given under skin and 
by rectum. 
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Her temperature ranged from 97 - 99.8 degrees F with an average olose to 
normal. Her pulse had varied from 88 - 122 • with an average between 90 and 100. 
l~e most notable observation was obstinate constipation. In fact not one entirely 
satisfactory bowel movement was recorded. 
Examination on December 5 at 1:30 A.M. disolosed an emaciated, oolored 
woman who answered questions rather slowly and who seemed more or less dazed. 
The skin was dry and felt oold. Her blood pressure ~s 100/88 • T 97.8 • P 140 
R 26 •• The lips were dry and fissured. There was no glandular enlargement in 
the neck. The lungs were clear and other than a rapid rate the heart appeared 
normal. The abdomen was distended. The percussion note was tympanitic. Above 
the. symphysis could be felt the upper border of an oval mass. The cervix was 
soft and approximately 15 em in diameter. The clinical diagnosis was hyperemesis 
gravidarum with a very discouraging outlook. Intensive supportive measures wer 
instituted. For about 12 hours there was some improvement after which she began 
to decline and died about 24 hours later. 
Three hours after death, a necropsy was preformed by Dr. J.C.Norris whose 
report follows: - The heart was not enlarged. The right side was soft and dil-
ated. The liver was normal in size, but pale and flabby. The cut surface had 
a greasy appearance. The spleen was soft and was slightly enlarged. The kidneys 
were swollen ans showed oortioal peteohiae. fhere was a moderate nephritis. 
The uterus was soft 16 em in diameter and contained a 4 month fetus. The plao-
enta overlies the internal os. 
The anatomioal diagnoses were: (1). Generalized toxemia. \4). Toxio myo-
carditis with dilatation. (b). Congestive pneumonites (c) Toxic hepatitis 
(d) Toxic splenitis (e) Toxic nephritis (2). Dehydration. (3). Anemia. 
( 4). Pregnanoy at 4 months with placenta previa. 
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Case VI. 
(26) 
J. P. Gardiner illustrates the treatment he is using in the following 
ease report. 
Mrs. L. , a secu~ipara, whose first pregnancy was uneventful except for 
light nausea for a week or two. became nauseated in the present pregnancy 
about the 4th week and by the 6th week the nausea was severe. There was vomit-
ing immediately after the taking of food or liquid~ Before I saw the patient 
she had been treated with corpus luteum without any apparent effeot. She was 
a well nourished woman ( though she asserted that she had lost weight.) with 
a slight fullness of the thyroid, and the ohest and abdomen were normal. The 
urine was normal. The uterus was enlarged indioating a 2 1/2 month pregnanoy. 
The bowels were oonstipated moving only be enema. The pulse ranged from lQO to 
110 and the blood pressure was 120 systolio and 70 diastolio. The patient was 
weak and hardly able to sit up. The routine treatment was instituted. The 
foot of the bed was elevated and she was urged to lie faoe downward. Morpine 
0.016 gm and soopalamine 0.004 gm were given and the bowels were saturated 
by the drip method method with physiologio saline oontaining 1 % sodium bio-
arbonate plus 15 % dextrose. '!he vomitus reduoed fehling solution. The vomitus 
grew less the seoond day and b.1 the third day it was only oooasional. One ! 
of oold milk was given q hour and phenobarbital of sodium 0.09 gm was gmven 
q 12 hours. She was instruoted to lie faoe down at intervals at night for the 
following 2 weeks. Reoovery was oomplete. 
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